We recorded the timing and frequency of copulation and mate-guarding behaviour during the fertile period in relation to day of first ovulation and time of day in the facultatively polygynous European starling, Sturnus vulgaris. All within-pair copulations were female-solicited. Females solicited them at a high rate during both the pre-ovulatory and ovulatory period, but there were differences in solicitation rates between monogamous, primary and secondary females. Extra-pair copulation attempts were all male-initiated and females rarely engaged in them. Attempts by males were most frequent during the ovulatory period, when the probability of extra-pair fertilization was highest. Males intensively guarded their mate during both the pre-ovulatory and ovulatory period. In contrast to most other passerines, female starlings lay their eggs not at dawn but usually between 0900 and 1100 hours, implying that they may be most fertile in the late morning. During the ovulatory period, extra-pair copulation attempts were more frequent in the late morning than in the early morning, suggesting that males try to take advantage of this putative 'insemination window'. Accordingly, there was some indication that mate guarding during the ovulatory period was more intense in the late than early morning. Females solicited within-pair copulations at a higher rate in the early morning than in the late morning, but copulation rate did not differ between early and late morning. The proportion of monogamous and polygynous males attempting extra-pair copulations did not differ significantly, but mate-guarding intensity differed significantly between female categories. Primary females were guarded less intensively than monogamous females suggesting that males trade mate guarding against mate attraction/courting additional females.
Extra-pair copulations are widespread in birds and are known to result in extra-pair paternity in many bird species (Birkhead & Møller 1992) . They strongly imply the operation of sperm competition, in which sperm from different males compete to fertilize eggs of a single female (Parker 1984) . Sperm competition thus would seem to fall largely under the mantle of male-male competition. However, recent studies suggest that paternity may be largely under female control and that more attention needs to be directed to the role of females when studying sperm competition (Birkhead & Møller 1993a; Lifjeld et al. 1994) . Males should attempt to increase their reproductive success by copulating with females paired to other males, and hence parasitize the parental effort of these males. Conversely, males that provide parental care are expected to protect their paternity. Male birds have evolved a variety of elaborate anti-cuckoldry tactics (Birkhead et al. 1987) , the two most common being mate guarding and frequent copulation (Birkhead & Møller 1992) . High copulation rates may function to dilute or displace any other male's sperm already present.
In birds, female fertility varies both with the time of day and over the breeding season (see below). Hence, by timing paternity guards to coincide with periods of peak female fertility, males may maximize their confidence of paternity while minimizing costs in terms of energy or lost mating opportunities (Briskie 1992). However, how successful males are in avoiding cuckoldry will also depend upon the female's willingness to accept and even actively seek extra-pair copulations (Kempenaers et al. 1992; Lifjeld et al. 1994) .
A seasonal pattern of fertility arises because eggs are ovulated and fertilized only during a 
